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(54) Color separation system 

(57) A color separation system com- 
prises a plurality of picture inputs (2,3,4). 
for supplying a switch (S) selected set 
of color-separated picture signals 
(B,G,R) corresponding respectively to 
color components to be subjected to 
color tone controls; a scanner data 
processor (1 ) for receiving the selected 
"set of color-separated picture signals 
from the plurality of picture input units 
and containing at least one set of 



look-up tables adapted to carry out 
desired color tone controls on the thus- 
received set of color-separated picture 
signals; a plurality of picture reproduc- 
ing units (7,8,9); and at least one central 
processing unit (11) adapted to control 
the selection of signals and the scanner 
data processor, to which reproducing 
units the set of color-separated signals 
the color tones of which have been 
controlled are distributed so as to 

(57) continued overleaf... 
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. obtain a reproduced permanent or tem- 
porary picture. The above system fea- 
tures its easy expansion, reduced 
manufacturing cost and simplified ad- 
justment. Correcting conditions for the 
original pictures are initially set up, 
using a setting up keyboard (10 coupled 
to the CPU (11), (using input unit 4 and 
reproduction unit 9). Each original is 
then scanned in an input unit (2) and 
corresponding video signals stored on 
eg disc (16). The discs are transferred to 
a layout input unit (3) which acts to 
produce a display on a C.R.T. monitor 
(32) in reproduction unit (8) of the 
combined layout. Hard copies of the 
originals are produced by a reproduc- 
ing unit (7). 
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SPECIFICATION 

Color separation system 

5 This invention relates to a color separation system 
which is capable of systematically controlling various 
picture input and output units, such as color scan- 
ners, used in a process for making printing plates. 
A photograhic plate-making process requires a 

10 color separation system for color-separating an orig- 
inal picture to be printed so that printing colors are 
determined. A color scanner, which converts picture 
signals to four-color signals suitable for reproduction 
by printing techniques, provides printing plates cor- 

15 responding to the printing inks of the four colors, 
namely the yellow{Y), magneta(M), cyan{C) and 
black(K) inks, or photographic films suitablefor use In 
the fabrication of such printing plates. 

Such color scanners may be roughly classified into 

20 the following groups, depending on their functions 
and peripheral equipments. 

(1) so-called monofunctional scanners, each of 
which is adapted to set up, color-separate and print 
directly on a photograhic film orthe like, originals one 

25 by one; 

(2) so-called layout scanners, each of which is 
adapted to store data on a color-separated picture in a 
mass storage such as disc memory or the like and 
then to control the thus-stored data suitable by 

30 means of a computer, thereby printing the thus- 
stored data together with picture data, which are 
separately supplied and may include other picture 
signals, characters and the like, on a photographic 
film of the like in accordance with a designated lay- 

35 out; and 

(3) setting-up units, each of which is adapted to 
simulate beforehand color separation conditions in a 
desired output state (in a printed from) so as to establ- 
ish the setting-up conditions of a color scanner by 

40 means of a color monitor. 

However, units such as these monofunctional color 
scanner, layout scanner, original setting-up unit and 
the like have heretofore been used as independent 
units in a photographic plate-making process and 

45 their functions have not thus been shared by one 
another. Hence, the efficiency of their use has been 
poor. This Inefficiency can be attributed to the fact 
that the picture input systems in the monofunctional 
color scanner, original setting-up unit, layout scanner 
. 50 and the like handle multi-colored. picture signals 
respectively by methods which are different from one 
another and the arithmetic processing unit and pic- 
ture reproducing unit cannot thus be designated sys- 
tematically. 

55 Moreover, conventional arithmetic processing 
units are primarily constructed of analog circuits. 
Their settingup operations are carried out by operat- 
ing, for example, their potentiometers or rotary 
switches. Therefore, their use efficiencies are low and 

60 their standardization with the picture input unit and 
picture reproducing unit have encountered difficul- 
ties. 

With the foregoing in view, the object of this inven- 
tion is to provide a color separation system in which 
65 all functions in color separation are systematically 
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designed so as to carry out eaGh color separation and 
processing process efficiency and simply by using an 
arithmetic processing unit and picture reproducing 
unit which can be commonly used for all of various 
70 picture signals to be, supplied from a plurality of pic- 
ture input units. 

In one aspect of this invention, there is thus pro- 
vided a color separation system comprising: 
a plurality of picture input units for supplying a set 
75 of color-separated picture signals corresponding 
respectively to color components to be subjected to 
color tone controls; 

a scanner data processor for selectively and respec- 
tively receiving the set- of color-separated picture 
80 signals from the plurality of picture input units and 
containing at least one set of look-up tables adapted 
to cam/ out desired color tone controls on the thus- 
received set of color-separated picture signals; and 
a plurality of picture responding units including at 
85 least one central processing unit adapted to control 
the selection of signals and the scanner data proces- 
sor, to which reproducing units the set of color- 
separated signals the colortones of which have been 
controlled are distributed so as to obtain a repro- 
90 duced permanent or temporary picture. 

The above system can be readily expanded, for 
example, by connecting a plurality of scanner input 
scanning parts with a single unit of scanner data pro- 
cessor so as to conduct the simultaneous color sep- 
95 aration processings of a plurality of originals. Thus, 
functions common to units can be utilized commonly 
in accordance with the application purpose of each 
use, thereby achieving with ease the efficient utiliza- 
tion of the system. 
100 In a conventional color separation system, the sys- 
tem has been constructed by imparting all necessary 
functions to each of its units separately. However, it is 
feasible, in a system according to this invention, to 
connect units having only independent functions 
105 together as needed. Thus, the present invention per- 
mits to achieve the manufacturing cost reduction and 
the simplification of adjustment. 

The above and other objects, features and advan- 
tages of the present invention will become apparent 
110 from the following description and the appended 
Claims, taken in conjunction with the accompanying 
drawings. 
In the accompanying drawings: 
Figure 1 is a simplified block diagram showing a 
115 color separation system according to one embodi- 
ment of this invention; 

Figure 2 Is a block diagram showing a scanner data 
processor of the color separation system; 
Figure 3 is a circuit diagram Illustrating an inputside 
120 switch circuit of the color separation system; 

Figure 4 is a circuit diagram showing an output-side 
switch circuit of the color separation system; and 

Figure 5 is a block diagram showing a scanner data 
processor which performs multiple real time proces- 
125 sings. 

Figure 1 illustrates the construction of one embod- 
iment of this invention. A scanner input scanning part 
2, a lay-out operation part 3 and an original picture 
set-up inputting part 4are respectively connected to a 
130 scanner data processor 1 via an input-side switch 
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circuit 5. 

To an output-side switch circuit 6 of the scanner 
data processor 1, are connected a scanner output 
recording part 7, a lay-out display part 8 and an origi- 
5 nal picture set-up display part 9. 

Numeral 10 indicates a setting-up keyboard. Color 
separation conditions for each original, which are 
- input by the keyboard 10, are controlled at an arith- 
metic processing unit (hereinafter called "CPU") 11. 
10 The scanner data processor 1 , scanner input scanning 
part 2, lay-out operation part 3, original picture set-up 
inputting part 4, switch circuits 5, 6, scanner output 
recording part 7, lay-out display part 8 and original 
picture set-up display part 9 are all controlled by con- 
15 trol signals from the CPU 11. 

In the thus-constructed color separation system, 
input signals from picture input units such as/the 
scannerinput scanning part 2, layout operation part 3 
and original picture setup inputting part 4 are proces- 
20 sed by time-division techniques at the scanner data 
processor 1 and then transmitted suitably to the 
scanner output recording part 7, layout display part 8 
or original picture setup display part 9. 
The scanner input scanning part 2 is constructed of 
25 a magnification control part 12 for controlling the 
magnification of the scanning of each original in 
accordance with a magification given by the CPU 1 1, 
an original picture scanning unit 13 adapted to read 
the picture information of each original on a drum as 
30 electrical'signals, an analog-digital (A/D) converter 14 
adapted to convert analog signals output from the 
original scanning unit 13 to digital signals, and a buf- 
fer memory 15 having a capacity equivalent to two 
original scanning lines per each original scanning 
35 line. 

A disc memory 16 serves to temporarily store pic- 
ture signals for layout operations. 

The layout operation part 3 is constructed of a lay- 
out panel 17, a CPU 18 for receiving setup information 
40 from the CPU 11 together with layout command sign- 
als from the layout panel 17, a disc memory 19, a 
buffer memory 20 for outputting multi-colored pic- 
ture signals, and a data buffer of the FIFO (first in and 
first out) type. 
45 The original picture setup inputting part 4 is com- 
posed of a color television camera 22, a buffer mem- 
ory 23 and a data buffer 24 of the FIFO type. 

The scanner output recording part, where picture 
data are output via the switch circuit 6, is constructed 
50 of a buffer memory 38 adapted to temporality 
accumulate data and to synchronize the data with the 
rotary drum, and an output scanning part 39. 

Furthermore, the system includes a layout display 
par 8 and original picture setup display part. These 
55 parts will be described in detail herein. 

Figure 2 is a block diagram showing the structure of 
the scanner data processor 1. To this scanner data 
processor 1, picture signals are input as blue(B) sign- 
als, green(G) signals and red(R) signals. 
60 Numeral 25 indicates a color component separator. 
• Color components Yo, Mo and Co are outputto a color 
. masking unit 26, whereas neutral component N is 
outputto a neutral color table circuit 27. The color 
masking unit 26 is connected via a color correction 
65 circuit 28 to an adder circuit 29, whereby to add out- 



puts Yn, Mn, Kn from the neutral color table circuit 27 
respectively to outputs Y", M" and C" from the color 
correction circuit 28 and then to feed the results to a 
sharpness circuit 30. 
70 The above-mentioned parts, units, circuits, etc. 
may be the same as those described in detail in 
Japanese Patent Laid-open Nos. 142342/1980 and 
142345/1980, both filed in the name of the present 
assignee. 

75 The color masking unit 26, neutral color table 5 
circuit 27 and color correction circuit 28 are respec- 
tively and principally constructed of look-up tables 
and are respectively connected by way of the CPU line 
31 to the CPU 1 1 , si milar to the sha rpness circuit 30 so 

80 that they can be controlled by the CPU 11. This CPU 
line 31 includes a data bus, address bus, control bus, 
and the like. 

The thus-construced scanner data processor 1 per- 
formes, in a digital mode, arithmetic processings 
85 which are necessary to reproduce a picture at a 
through-put of about 2 /tsec, on the basis of B-, G- and 
R-signals which are input in accordance with a con- 
stant clock (normally a clock of 3-5 ftsec). 

At the color component separator 25, color compo- 
90 nents are separated into Yo, Mo and Co, which are 
thereafter converted at the color masking circuit 26 to 
Y', M' and C in accordance with a color masking table 
established by a setup data already given as color 
separation conditions for each original. Then, Y', M' 
95 and C are converted to Y", M" and C" by accessing 
the look-up table of the color correction circuit 28. 

The neutral component N is subjected to such cal- 
culation processing as gradation correction corres- 
ponding to each color-separated, plate and UCR 
100 (under-color removal) correction by means of the 
neutral colortable of the neutral colortable circuit 27, 
and thus converted to signals Yn, Mn, Cn and Kn with 
respect to each plate. 
Thereafter, the neutral component and color com- 
105 ponents are added at the adder circuit 29 with respect 
to each plate. Then each signal is independently 
emphasized in sharpness at the sharpness circuit 30, 
thereby outputting Y-, M-, C- and K-signals. 

The sharpness circuit 30 generally has a signal pro- 
110 cessing process which is independent from the color 
separation processing operation. For example, it is 
possible to adopt the method disclosed in Japanese 
Patent Laid-open No. 8140/1981 filed by the present 
assignee. 

115 Where signals are delivered to the scanner data 
processor at the same time from a plurality of input 
devices, it is necessary to numberthe input devices in 
the order of preference or priority so that the signals 
can be subjected to a data processing by time- 

120 division techniques. The system may require only 
one circuit part which does not require any data from 
external sources (i.e., the CPU 11). However, 
parameter-requiring parts and look-uptable parts are 
respectively equipped with data registers and look-up 

125 table as many as the number of the plural input 
devices. 

The above method will be described in detail 
herein. 

Color separation conditions which are required for 
130 each original to prepare parameters and a look-up 
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table are stored, for example, in the form of the condi- 
tions obtained at the original picture setup inputting 
part 4 in the CPU with the title of the original. When 
performing the setting-up of an original, conditions 
5 are given to the CPU 1 1 by means of the key board 10 
so that data are delivered by the CPU 11 to a data 
register and' look-up table which correspond to the 
given input device. 
The CPU 1 1 specifies the magnification for an origi- 

10 nal to be subjected to color separation. Thus, the CPU 
11 controls the motor speed of the input scanning 
head in the subscannng direction and the sampling 
timing of the A/D converter 14 in the main scanning 
direction. Besides, the CPU 11 controls the switch 

1 5 circuits 5 and 6 provided respectively atthe input and 
output sides of the scanner data processor 1. 

At the original picture setup inputting part 4, an 
original is scanned by the color television camera 22 
and resulting BGR signals are written as color infor- 

20 mation in the buffer memory 23. The BGR signals are 
thereafter output from the buffer memory 23, through 
the data buffer 24, and to the switch circuit 5. 

Next, the processing operation of picture signals at 
the layout operation part 3 will be described. 

25 T° perform a layout, all picture data are first of all 
scanned and input by the scannerinput scanning part 
2 or the like and then accumulated in a mass storage 
such as the disc memory 16. 

Now, atthe disc memory 19, the disc memory 16 is 

30 coupled with the CPU 1 8 by utilizing a disc pack from 
the disc memory 16 in which prescribed picture data 
have already been stored. The color monitor 32 of the 
layout display part 8 is then used upon stripping orig- 
inal pictures to designated areas or superposing orig- 

35 inal pictures, which is a basic procedure of layout 
operations. 

Namely, in the layout display, part 8, an YMCK/BGR 
conversion circuit 33 which receives Y-, M-, C- and 
K-signals from the switch circuit 6 and converts them 
40 to B-, G-, and R-signals are connected to the color 
monitor 32 via a switch circuit 34 and buffer memory 
35. 

The CPU 18 gives a read-out command to the disc 
memory 1 9 so that specific picture data are first of all 

45 transferred to the buffer memory 20 in a unit amount 
such as that equivalent to one track of the disc mem- 
ory 19. The thus-transferred picture data are deli- 
vered at a fast speed from the data buffer 21, via the 
switch circuit 5 and to the scanner data processor 1. 

50 The picture data are converted to Y-, M-, C- and 
K-signals in accordance with the setup signals from 
the CPU 11 andthen delivered via the switch circuit 6, 
YMCK/BGR conversion circuit 33 and switch circuit 
34 to the buffer memory 35, where they are stored. 

55 The CPU 18 controls picture data of originals, origi- 
nal by original, in the names of their titles relative to 
the CPU 11. 

Since picture data supplied from the buffer mem- 
ory 35 and displayed atthe color monitor 32 may be 

60 smaller in number than picture signals obtained by 
the scanner input scanning part 2, the CPU 18 equal- 
izes a certain plurality of picture elements or merely 
makes the output frequency longer when picture data 
are output from the disc memory 19 to the buffer 

65 memory 20, and the number of picture elements is 



hence decreased to a number which is required for 
display atthe color monitor 32. The resultant picture 
data are then sent to the buffer memory 35 via the 
switch circuit 5, scanner data processor 1 , switch cir- 
70 cuit 6, YMCK/BGR conversion circuit 33 and switch 
circuit 34. 

The above-mentioned data processing is described 
in detail, forexample, in Japanese Patent Application 
No. 202299/1982 (now, Japanese Patent Laid-open 

75 No. 00000/1984) filed by the present assignee. 

After picture data required to lay out one frame 
have been written in the buffer memory 35 in the 
above manner, their reading-out onto the color 
monitor 32 is controlled so that pictures are synthes- 

80 iz ed or shifted to make a picture of desired layout. 
The details of layout conditions of the buffer mem- 
ory 35, which conditions correspond to a completed 
layout, are stored in the CPU 1 8. The color separation 
conditions for each original displayed on the color 

85 monitor 32 are input in the title of the original in and 
controlled by the scanner data processor 1 as data 
determining optimum conditions by means of the 
original picture setup inputting part 4 and original 
picture setup display part 9. Therefore, a predicted 

90 picture (reproduced temporary picture) simulating a 
picture to be reproduced by printing techniques in 
accordance with the above conditions is displayed on 
the color monitor 32. 

In the actual laying-out operation, all processings 

95 including combination of pictures and shifting of pic- 
tures for their arrangement are carried out by causing 
the CPU 1 8 to deliver pictures from the disc memory 
19 to an uniliustrated layout outputting magnetic disc 
on the basis of the above-mentioned layout data and 
100 to write the pictures in designated positions of the 
outputting magnetic disc in accordance with the BGR 
signals. 

The layout outputting magnetic disc is controlled 
by the CPU 11, while storing the color separation 

105 conditions and the like as data to be given to the 
scanner data processor 1. 

This means that setup information has already 
been prepared corresponding respectively to the 
titles of originals at the original picture setup input- 

110 ting part 4. 

If a plurality of pictures is contained in a single 
scanning line of the layout output, the pictures may 
be output under the same color separation condi- 
tions. Alternatively, they may be kept together only 

115 when being output from the scanner data processor 
and may then be switched as needed in accordance 
with the arrangement of pictures by using a plurality 
of data registers or look-up tables. 
Where an original is a complexly-synthesized one, 

120 the operation can practically be performed under the 
same color separation conditions. 

Although not illustrated in Figure 1, it may be feas- 
ible to additionally provide a magnetic disc as an 
output of the switch circuit 6 so that Y-, M-, C- and 

125 M-signals, which have been obtained by converting 
data on each original from the layout operation part 3, 
are successively stored for example in a floppy disc 
and the thus-stored Y-, M-, C- and K-signals are used 
as inputs to the disc memory 19to carry out the layout 

130 operation in accordance with the Y-, M-, C- and 
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K-signals. 

In this case, picture signals are caused to pass over 
the scanner data processor 1 when data are output or 
a layout is displayed. Here again, the concept of this 
5. invention are very meritorious on the following 
points. 

Namely, a laying-out operation such as an 
. arrangement (combination), synthesis or the like of 
pictures is first of all performed by means of BGR 
1 0 signals (here, the scanner data processor is used) and 
its information is hence completed. Next, the YMCK 
conversion is performed on each original by means of 
the scanner data processor 1, thereby providing an 
output temporary disc. A laid-out output disc is pre- 
«j5 pared still in the form of Y-, M-, C- and K-signals at the 
layout operation part 3, using the output temporary 
disc. Finally,the laid-out output disc is output, as is, to 
the scanner output recording part. 

It is very meritorious that information on each 
20 complicated layout processing can be prepared by 
means of BGR signals, because the disc access time 
can be shortened owing to the fewer pieces of data 
and the color separation conditions may be changed 
as needed upon converting the BGR signalsto Y-, M-, 
25 C- and K-signals. 

Picture data of the layout display part 8 can pre- 
cisely reflect the quality of a reproduced picture 
(reproduced permanent picture) at the scanner out- 
put recorded part 7 by converting the BGR signals 
30 from the layout operation part 3 to Y-, M-, C- and 
K-signals atthe scanner data processor 1 and recon- 
verting the Y-, M-, C- and K-signals at the YMCK/BGR 
conversion circuit 33. 
The original picture setup display part 9 shares the 
35 YMCK/BGR conversion circuit 33 and switch circuit 
34 with the layout display part 8 and is connected to 
the color monitor 37 via the buffer memory 36. 

The color television camera 22 of the original pic- 
ture setup inputting part 4 scans each original to be 
40 color-separated and writes its BGR outputs as color 
information in the buffer memory 23. 

Multi-colored picture signals are supplied from the 
buffer memory 23, via the data buffer 24, to the switch 
circuit 5. Similar to picture data from the data buffer 
45 21 of the layout operation part 3, the picture data from 
the original picture setup inputting part 4 are sub- 
jected to an arithmetic processing atthe scanner data 
processor 1. The thus-processed data are then input 
via the switch circuit 6 to the YMCK/BGR conversion 
50 display signals. The BGR display signals are thereaf- 
ter delivered through the switch circuit 34 and are 
then written in the buffer memory 36. 

All data of the buffer memory 23 are repeatedly 
transferred to the buffer memory 36 until an optimum 
55 picture (reproduced temporary picture) is obtained as 
a result that an operator changes the contents of 
setting of the look-up table of the scanner data pro- 
cessor 1 by the CPU 11 and repeats the color correc- 
tion, gradation correction, UCR correction and the like 
60 by operating the setting-up keyboard 10 while watch- 
ing pictures, reproduced and displayed on the color 
monitor 37. 

Optimum original picture setup information is 
determined in the above manner and is stored 
65 together with the title of the original picture in the 



CPU 11. It is called out through the scanner data 
processor 1 for its use upon performing a color- 
separation processing at the scanner output record- 
ing part 7 or a layout processing at the layout opera- 

70 tion part 3. 

Incidentally, the density of sampling at the original 
picture setup display part 9 is generally about 500 
picture elements by 500 picture elements in the case 
of one frame display. On the other hand, the original 

75 picture scanning density of the scanner input scan- 
ning part 2 is much higher than the sampling density 
of the color television camera 22. Accordingly, it is 
generally undesired to supply outputs of the original 
picture setup inputting- part 4, which outputs pertain 

80 to an ordinary color original, directly to the scanner 
output recording part 7 so that a printed film is 
obtained. 

However, certain techniques have in recent years 
been practiced to use television pictures as originals 
85 for printing purposes. Thus, it is possible to obtain Y-, 
M-, C- and K-signals for the scanner output recording 
part 7 by using original picture setup pictures. 

The setting-up method making use of the setup 
keyboard 10 or the setting-up method of each look-up 
90 table in the scanner data processor 1 can be deter- 
mined by the manner of preparation of the software 
oftheCPUll. 

When the gradation of a specific color plate is mod- 
ified for example, the title of the specific color plate 
95 and a desired gradation curve are designated by 
means of the setup keyboard 10. The look-up table of 
the scanner data processor 1 is then prepared by the 
CPU 1 1 in accordance with the gradation correction 
curve. Here, a standardized normal value is given as 
100 the initial condition of the look-up table. 

Next, description will be made on the manner in 
which picture data are supplied from the scanner 
input scanning part 2 to the scanner output recording 
part 7 in accordance with the setup data. 
105 At the scanner input scanning part 2, an original 
wrapped on a drum is main-scanned in the direction 
of rotation of the drum in the original picture scan- 
ning unit 13. At the same time, the scanning head is 
cused to sub-scan in the axial direction of the drum. 
110 The light source of the scanning head illuminates the 
original, and transmitted or reflected light is then 
collected by a pick-up lens. The light is color- 
separated by means of a color separation filter and 
the resulting picture information on the original is 
1 1 5 converted to electrical signals by means of a photo- 
electric transducer. 

Prior to the initiation of each scanning in the origi- 
nal picture scanning unit 13, the CPU 1 1 indicates a 
magnification for the original to the magnification 
120 control part 12 and the contents of the look-up table 
and registerin the scanner data processor 1 are set in 
accordance with the setup data. 

By the way, the picture signals produce an effective 
picture part like a burst per every rotation of the drum, 
1 25 and picture signals input to the buffer memory 1 5 are 
subjected to masking processings. 

The magnification is carried out in the following 
manner. Supposing that the width of the output 
scanning line of the scanner output recording part 7 
1 30 be I, the scanning can be performed with a magnifica- 
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tion of M by controlling the motor in such a way that 
the sub-scanning moves by l/M in the axial direction 
of the input drum per every single revolution of the 
input drum. In the main scanning direction, an A/D 
5 conversion is carried out to achieve I7M when the 
sa mpling width on the recording drum is supposed to 
be I'. 

Since the buffer memory 1 5 has a capacity equival- 
ent to two lines per every original picture scanning 
1 o line, picture data written in along one line of the buffer 
memory 1 5 are read outto the scanner data processor 
land then supplied as Y-, M-, C- and K-signals to the 
scanner output recording part 7 while the input scan- 
ning has moved to the subsequent line and the 
15 remaining line of the buffer memory 15 is written in. 
The scanner output recording part 7 is constructed 
of a buffer memory 38 and an output scanning part 
39. The buffer memory 38 is also formed as a buffer 
memory having a capacity equivalent to 2 lines per 
20 every original picture scanning line. 

The drum of the output scanning part 39 is also 
synchronized with the rotation of the input drum. Y-, 
M-, C- and K-signals supplied to the buffer memory 38 
are input to the output scanning part 39 while being 
25 deferred by one line, thereby completing the transfer 
of the picture. 

The color separation system in which the scanner 
data processing 1 is shared by various picture input 
and output devices as mentioned above is provided 
30 with the switch circuits 5 ad 6 respectively at the input 
and output sides thereof so that picture signals are 
selectively input from a specific picture input device 
and are selectively output to a specific picture output 
device, both of which input and output devices are 
35 connected to the scanner data processor 1. 

Figures 3 and 4 illustrate respectively examples of 
the basic constructions of the switch* circuits 5 and 6. 

In Figure 3, input data Di, Da and Da to the switch 
circuit 5 are respectively input data from the scanner 
40 input scanning part 2, layout operation part 3 and 
original picture setup inputting part 4. These input 
data Dt, Da and Da are usually parallel signals having a 
digital gradation of 8 bits x 3. However, a processing 
circuit for only 1 bit is illustrated therein. 
45 The input data Di Is input to an AND circuit 40 and 
the output of the AND circuit 40 is converted to an 
output data Doot by means of an OR circuit 41. The 
input data Da is input to an AND circuit 42 and is then 
output as an output data Dout from the OR circuit 41. 
50 The input data Da is input to an AND circuit 43 and is 
then converted to an output data Dout by means of the 
OR circuit 41. 

Numeral 44 indicates an input mode register. Prior- 
ity setting signals (Pi, Pa, Pa) among the three types of 
55 input devices are input to the mode register 44 by 
means of the keyboard 10 and are set up by the CPU 
1 1. These signals are designed in such a way that the 
selection modes of the scanner input scanning part 2, 
layout operation part 3 and original picture setup 
60 inputting part 4 are respectively (1,0,0), (0,0,1). The 
priority setting signals Pi, Pa and Pa are input respec- 
tively in the AND circuits 40, 42 and 43. On the other 
hand, a Pi output terminal is connected via an inverter 
45 to the AND circuits 42 and 43. A Pa output terminal 
65 is connected via an inverter 46 to the AND circuit 43, 



so that the priority of the input data Di, Da and Da are 
set with Di being highest and Da being the lowest. 

In Figure 4, data to the switch circuit 6, in other 
words, output data from the scanner data processor 1 

70 are supplied respectively through AND circuit 47, 48 
and 49 to the scanner output recording part 7, layout 
display part 8 and origi nal picture setup display part 9 
as data Doi, Doa and U03. 
Numeral 50 indicates an output mode register. 

75 Priority setting signals (P« f Poa, Pea), which are input 
by the keyboard 10 in the mode register 50 and are set 
up by the CPU 11, generate selection modes (1,0,0), 
(0,1,0) and (0,0,1) respectively. Namely, a P01 output 
terminal is connected to the AND circuit 47 and is also 

30 connected via an inverter 51 to the AND circuits 48, 
49, A Poa output terminal is connected to the AND 
circuit 48 and is also connected to the AND circuit 49 
by way of the inverter 52. On the other hand, a Pea 
output circuit is connected to the AND circuit 49. 

85 The input and output relationship between the 
switch circuits 5 and 6 can be determined by combin- 
ing the setting signals (Pi, Pa, Pa) of the mode register 
44 and the setting signals (Pot, Poa, Poa) of the mode 
register 50. 

90 In Figure 5, the look-up tables and data registers of 
the scanner data processor 1 are arranged parallely, 
corresponding to their respective picture input 
devices which are connected to the look-up tables 
and data register respectively. 
95 A color-gray components separator 53 is con- 
nected via a switch circuit 54 to color masking circuits 
55a, 556, 55c and, at the same time, is connected via a 
switch circuit 46 to neutral table circuits 57a, 576, 57c. 
The color masking circuit 55a, 556, 55c are respec- 

100 tiveiy connected to color correction circuits 58a, 586, 
58c. The output terminals of the color correction cir- 
cuits 58a, 586, 58c are connected, via a switch circuit 
59, to one of input terminals of an ADDER circuit 60. 
To the other input terminal of the ADDER circuit 60, 

105 each of the output terminals of the neutral table cir- 
cuits 57a, 576, 57c is connected with a switch circuit 
61 interposed therebetween. 

Designated at numeral 62 is a sharpness circuit 
which is connected via a switch circuit 63 to data 

110 registers 62a, 626, 62c. The sharpness circuit 62 is 
also connected to the output terminal of the ADDER 
circuit 60. 

The switch circuits 54, 56, 59, 61, 63 are each 
ON-OFF controlled by the mode setting register 64 

1 1 5 which is connected to the CPU 11 so as to effect the 
setting-up of the mode. 

Incidentally, the color masking circuits 55a, 556, 
55c, neutral table circuits 57a, 576, 57c, color correc- 
tion circuits 58a, 586, 58c and data registers 62a, 626, 

120 62c are individually fed with data and writing-in con- 
trol signals from the CPU 1 1 via the CPU line 31 which 
is not shown in Figure 5. 

So long as table data and register data are prepared 
and are set up in advance corresponding to picture 

125 signals supplied from the input devices in the scanner 
data processor 1 as mentioned above, supplied pic- 
ture signals can be subjected to arithmetic proces- 
sings without failure no matter which picture input 
devices the scanner data processor 1 is connected to. 

130 When, for example, effective picture signals on one 
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scanning line of the scanner input scanning part 2 are 
subjected to an arithmetic processing at the scanner 
data processor 1 and, immediately after the above 
processing, data which have been read out to the 
5- buffer memory 20 from the disc memory 19 of the 
layout operation part 3 are supplied via the data buf- 
fer 21 to the scanner data processor 1 , the table data 
- and data registers in the scanner data processor 1 
have to be rewritten from the CPU line 31 if the table 

10 data and data registers are of the construction shown 
in Figure *2. If the table data and data registers have 
the structure shown in Figure 5, it is possible to store 
in advance in specific look-up table data registers. 
Accordingly, it is only necessary to change over each 

1 5 of the switch circuits 54, 56, 59, 61 , 63 by means of the 
mode setting register 64. Thus, using the mode regis- 
ter 44 of the input-side switch circuits, picture signals 
supplied respectively and simultaneously from the 
scanner input scanning part 2, layout operation part 3 

20 and original setup inputting part 4 having high 
degrees of priority can be subjected to arithmetic 
processings by determining the order of their priority 
by time-division techniques. 
By using FIFO-type data buffers as the data buffers 

25 21 , 24, the timing control of the transfer of data can be 
carried out with ease even if all input devices are 
operated nonsynchronously. 

In addition, the mode register 44 and mode setup 
register 64 may individually be constructed of their 

30 own microcomputers so as to operate them indepen- 
dently from the CPU 11. 

Namely, the mode may be changed when a 
demand forthe use of the data processor has reached 
the CPU from either one of the input devices, even if 

35 an input device of low priority is in operation. Since 
the change-over of the mode cannot be effected at 
free will, the mode may be changed while data 
already input and processed are output or when the 
operation is at a good point to leave off, for example, 

40 when the priority of data from the layout part is the 
highest, when the priority of data from the scanner 
inputting part is the second highest, or in a time 
period after one scanning line of layout outputs has 
been processed and until the next scanning line of 

45 layout outputs comes. 

For this purpose, the layout operation part 3 and 
scanner input scanning part 2 are provided respec- 
tively with FIFO buffers. When these data are deli- 
vered from both of the layout operation part 3 and 

50 scanner input scanning part 2 without any interval 
therebetween and the FIFO buffers are hence over- 
flown, the CPU 11 modifies the above conditions so 
as to perform the work of either one of the parts prior 
to the work of the other part because the above situa- 

55 tion can be foreseen. 

The control of various picture input devices in 
accordance with such a mode setting as described 
above can also be carried out on the plurality of pic- 
ture reproducing units connected via the output-side 

60 switch circuit 6, namely, on data to be output to the 
scanner output recording part 7 and color monitors 
32, 37, thereby making it possible to perform real- 
time multi-processings by means of a single unit of 
the scanner data processor 1. 
65 Having now fully described the invention, it will be 



apparent to one of ordinary skill in the art that many 
changes and modifications can be made thereto 
without departing from the spirit or scope of the 
invention as set forth herein. 

70 

CLAIMS 

1. A color separation system comprising: 

a plurality of picture input units for supplying a set 

75 of color-separated picture signals corresponding 
respectively to color components to be subjected to 
color tone controls; 

a scanner data processor for selectively and respec- 
tively receiving the set of color-separated picture 

80 signals from the plurality of picture input units and 
containing at least one set of look-up tables adapted 
to carry out desired color tone controls on the thus- 
received set of color-separated picture signals; and 
a plurality of picture reproducing units including at 

85 least one central processing unit adapted to control 
the selection of signals and the scanner data proces- 
sor, to which reproducing units the set of color- 
separated signals the colortones of which have been 
controlled are distributed so as to obtain a repro- 

90 duced permanent or temporary picture. 

2. A color separation system as claimed in Claim 
1, wherein look-up tables and data registers, which 
respectively preform color tone controls in accor- 
dance with the color-separated picture signals from 

95 the plurality picture input units, are switching- 
controlled in accordance with an order of preference 
among the plurality of picture input units. 

3. A color separation system as claimed in Claim 
1, wherein the scanner data processor is designed in 

100 such a way that, after emphasizing the contour of 
each of the color-separated picture signals— the color 
tones of which have been controlled - by means 
adapted to suitably emphasize the contour of each of 
the color-separated picture signals, the resulting pic- 

1 05 ture signal is distributed to either of the picture repro- 
ducing units. 

4. A color separation system as claimed in Claim 

1 , wherein the plurality of picture input units and the 
plurality of picture reproducing units are respectively 

110 equipped with buffer memories or data registers 
which are adapted to send or receive desired color- 
separated signals nonsynchronously with the opera- 
tions of the picture input units and picture reproduc- 
ing units when the scanner data processor receives or 

115 distributes each set of color-separated picture signals 
in accordance with a preset order of preference. 

5. A color separation system as claimed in Claim 

2, wherein the plurality of picture input units and the 
plurality of picture reproducing units are respectively 

120 equipped with buffer memories or data registers 
which are adapted to send or receive desired color- 
separated signals nonsynchronously with the opera- 
tions of the picture input units and picture reproduc- 
ing units when the scanner data processor receives or 

125 distributes each set of color-separated picture signals 
in accordance with a preset order of preference. 

6. A color separation system as claimed in Claim 
1, wherein at least one of the plurality of pictures 
input units and the plurality of picture reproducing 

130 units is equipped with a processor which is nonsync- 
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hronously controlled by, as a host central processing 
units, the microprocessor of the data processor and is 
adapted to control each of the picture input units or 
picture reproducing units nonsynchronously with the 
5 data processor. 

7. A color separation system as claimed in Claim 

2, wherein at least one of the plurality of picture input 
units and the plurality of picture reproducing units is 
equipped with a processor which is nonsynchron- 

10 ously controlled by, as a host central processing unit, 
the microprocessor of the data processor and is 
adapted to control each of the picture input units or 
picture reproducing units nonsynchronously with the 
data processor. 

15 8. A color separation system as claimed in Claim 

3, wherein at least one of the plurality of picture input 
units and the plurality of picture reproducing units is 
equipped with a processor which is nonsynchron- 
ously controlled by, as a host central processing unit, 

20 the microprocessor of the data processor and is 
adapted to control each of the picture input units or 
picture reproducing units nonsynchronously with the 
data processor. 

9. A color separation system as claimed in Claim . 
25 4, wherein at least one of the plurality of picture input 

units and the plurality of picture reproducing units is 
equipped with a processor which is nonsynchron- 
ously controlled by, as a host central processing unit, 
the microprocessor of the data processor and is 
30 adapted to control each of the picture input units or 
picture reproducing units nonsynchronously with the 
data processor. 

10. A color separation system as claimed in Claim 
5, wherein at least one of the plurality of picture input 

35 units and the plurality of picture reproducing units is 
equipped with a processor which is nonsynchron- 
ously controlled by, as a host central processing unit, 
the microprocessor of the data processor and is 
adapted to control each of the picture input units or 

40 picture reproducing units non-synchron ously with 
the data processor. 

11. A color separation system substantially as 
described herein with reference to the accompanying 
drawings. 

45 12. The features as herein described, or their 
equivalents, in any patentably novel selection. 
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